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Effect of Organic Acid-Based Organosolv Fractionation of Eucalyptuson
Pyrolysis Behavior of Its Derived Fractions
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Abstract: Oraganosolv fractionation of eucalyptus was conducted in three types of organic acid (formic acid, acetic acid
and their mixture). The pyrolysis behavior of its derived fractions were systematically studied. The solid residues from
organosolv fractionation, namely cellulose-rich fraction, were characterized by elemental analysis, Fourier transform
infrared spectroscopy (FT-IR) analysis, and thermogravimetric analyzer couple with mass spectrometry (TG-MS).
Cellulose-rich fractions and organosolv lignins were subsequent fast pyrolyzed in Py-GC/MS to test the yield of desired
molecules. The results demonstrated that organosolv fractionation could effective deconstruct of eucalyptus into xylose,
organosolv lignin and cellulose-rich fraction. The yield and selectivity of levoglucosan and phenols from eucalyptus were
obviously enhanced by organosolv fractionation, and the mixed acid exhibited the best performance.
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Table 1 Elemental analysis of raw eucalyptus and its derived
cellulose-rich fractions and organosolv lignins (dry ash free
basis)

C/% H% N% S/% O0/% O0/C H/IC
Raw 4761 658 009 0 4572 0960 0.138

CF1 4390 6.29 0.04 0 49.77 1.134 0.126
CF2 4450 643 0.05 0 49.02 1.101 0.131
CF3 4444 633 0.06 0 49.17 1.106 0.129
OL1 6192 5.64 0.09 0 3235 0522 0.174
OL2 62.03 5.60 0.09 0 3228 0.520 0.173
OL3 6194 568 010 0 3228 0521 0.176
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Fig. 1 Product distribution from organosolv fractionation of
cucalyptus
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Fig. 2 FT-IR spectra of raw eucalyptus and its derived
cellulose-rich fractions
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Table 2 The assignment of signals in the spectra of raw
cucalyptus and its derived cellulose-rich fractions
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Fig. 3 TG/DTG curves of raw eucalyptus and its derived
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Table 3 Main compounds from fast pyrolysis of raw eucalyptus and its derived cellulose-rich fractions
/ min Raw CF1 CF2 CF3
4.22 2.35% 5.17% 4.07% 5.38%
5.10 1- -2- 0.60% 1.09% 1.84% 0.46%
5.82 2.00% 2.02% 3.31% 0.63%
10.97 2- -2- -1- 0.93% 0.61% 1.01% 0.60%
19.04 2,3- -d- 0.97% 1.16% 1.67% 1.30%
20.63 1,4:3,6- -.a-d- 0.21% 0.32% 0.27% 0.25%
21.75 5- 0.21% 0.79% 0.87% 0.83%
30.04 4.79% 44.40% 38.10% 42.39%
4 PY-GC/MS
Table 4 Main compounds from fast pyrolysis of raw eucalyptus and its derived organosolv lignin fractions
/ min Raw OL1 OL2 OL3
12.66 2- - 0.77% 0.77% 0.89%
14.54 0.17% 0.61% 0.62% 0.74%
15.36 3- - 0.07% 0.06% 0.05%
15.74 4- -2- 0.02% 0.12% 0.12% 0.18%
17.67 2- -3-(2- )- - 0.04% 0.04% 0.05%
18.10 2- -4- 0.26% 0.25% 0.27% 0.33%
19.10 2,6- 0.84% 1.57% 1.58% 1.91%
20.07 4- -3- - 0.59% 1.41% 1.49% 1.79%
23.89 2,6- -4-(2- )- 0.84% 0.79% 0.82% 0.84%
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